Modulation of nitric oxide-stimulated soluble guanylyl cyclase activity by cytoskeleton-associated proteins in vascular smooth muscle.
Soluble guanylyl cyclase (sGC, EC 4.6.1.2) is a key enzyme in the regulation of vascular tone. In view of the therapeutic interest of the NO/cGMP pathway, drugs were developed that either increase the NO sensitivity of the enzyme or activate heme-free apo-sGC. However, modulation of sGC activity by endogenous agents is poorly understood. In the present study we show that the maximal activity of NO-stimulated purified sGC is significantly increased by cytosolic preparations of porcine coronary arteries. Purification of the active principle by several chromatographic steps resulted in a protein mixture consisting of 100, 70, and 40 kDa bands on SDS polyacrylamide gel electrophoresis. The respective proteins were identified by LC-MS/MS as gelsolin, annexin A6, and actin, respectively. Further purification resulted in loss of activity, indicating an interaction of sGC with a protein complex rather than a single protein. The partially purified preparation had no effect on basal sGC activity or enzyme activation by the heme mimetic BAY 60-2770, suggesting a specific effect on the conformation of the NO-bound heterodimeric holoenzyme. Since the three proteins identified are all related to contractile elements of smooth muscle, our data suggest that regulation of vascular tone involves a modulatory interaction of sGC with the cytoskeleton.